Early abnormal development of calmodulin gene expression and calmodulin-resistant Ca2+-ATPase activity in avian dystrophic muscle.
We have reported previously that the pectoralis muscle from three month-old dystrophic chickens with signs of myopathy exhibits increased calmodulin content, elevated calmodulin-specific mRNA (Biochem. Biophys. Res. Commun. 137:507-512, 1986), and reduced sarcoplasmic reticulum (SR) Ca2+-ATPase activity in response to calmodulin exposure in vitro (Clin. Res. 34: 725A, 1986). To determine the early time sequence for development of these abnormalities, we have studied muscle from embryos and post-hatched chickens at various ages. Quantitated by dot blot analysis, there was an approximate two-fold increase in calmodulin-specific mRNA in dystrophic muscle as early as 13 days ex ovo which was maintained throughout development up to three months ex ovo. Similarly, Ca2+-ATPase activity measured in SR membranes from chickens as early as 13 days post-hatch was also found to be resistant to stimulation in vitro by exogenous calmodulin, whereas the enzyme from normal muscle was calmodulin-stimulable. These findings suggest that the genetic lesion expressed in the avian dystrophic animal model involves the loss of normal control of intracellular calcium metabolism early in the maturation of the affected musculature and prior to appearance of disease signs.